Between April of 1990 and March of 1992, calves on a Holstein calf ranch experienced subcutaneous decubital abscesses involving the brisket region, dorsal aspect of the carpus, and lateral aspect of the stifle joints. Fifty out of 2,500 (2%) Holstein calves between the ages of 3 and 12 weeks were affected. Needle aspirates of brisket abscesses from 8 calves and 6 live or dead calves with 1 or more decubital abscesses were submitted for examination. Two of the 6 calves in addition had bronchopneumonia. Mycoplasma bovis was isolated from all abscesses and 1 lung. Formalin fixed tissues taken from the affected areas also revealed M. bovis by immunoperoxidase staining. No evidence of joint involvement was apparent, and no mycoplasma was isolated from the joints adjacent to affected areas. Attempts to isolate mycoplasma from milk and environmental samples were unsuccessful.
Mycoplasma bovis is the most frequently encountered cause of mycoplasma mastitis in California and is considered to be the most virulent of the bovine mycoplasmas commonly found in the United States. 4 It has been isolated from the respiratory tract of calves, arthritic joints of calves, cows of dairy herds with mastitis, and beef cattle with arthritis and pneumonia. 4 The recovery of M. bovis from the nares of apparently healthy young and adult cattle and in the nares of cattle with M. bovis mastitis indicates that the upper respiratory tract may be a natural reservoir of M. bovis. 1, 4 The objective of this report is to describe the unique manifestation of M. bovis associated with decubital (pressure sore areas) abscesses in 3-12-week-old Holstein calves.
Materials and methods
Specimens. Six calves with decubital abscesses (brisket, carpus, stifle regions), needle aspirates from 8 other calves with similar abscesses, and 86 milk samples from the calf ranch were submitted to the California Veterinary Diagnostic Laboratory System between April 1990 and March 1992 for evaluation.
Bacteriologic examinations. Needle aspirates and swabs from abscesses, joint fluids, livers, and lungs were plated on 5% sheep blood agar trypticase base or brucella blood agar a and incubated aerobically and anaerobically (with the ex-From the California Veterinary Diagnostic Laboratory System, University of California, Davis, CVDLS San Bernardino Branch, 105 W. Central Ave., San Bernardino, CA 92412 (Kinde, Daft), ception of liver and lung), respectively, at 37 C. Needle aspirates and swabs from abscesses were also plated on Sabouraud dextrose agar and incubated at 25 C. Environmental samples, needle aspirates, abscesses, joint fluids, lungs, and milk samples were directly plated on Mycoplasma N b plates or preincubated for 48 hours in Mycoplasma D b broth, prior to plating on mycoplasma plates and inoculation for 10 days in 7% CO, at 37 C. Typing of mycoplasma was performed by indirect immunoperoxidase method, as previously described. 3 Cytologic examinations. Needle aspirate smears were prepared and stained by the Gram or a modified Wright c methods for microscopic examinations.
Pathologic examinations. Six calves between the ages of 3 and 6 weeks all with 1 or more decubital abscesses in the brisket, dorsal car-pus, or lateral stifle region were submitted on 3 separate occasions from the ranch during the 2-year period. A complete necropsy was performed on the 6 calves.
Lung, heart, kidney, liver, thoracic lymph nodes, intestines, spleen, necrotic tissue (abscess) of brisket, carpus, and stifle region were collected. Tissues were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 6 µm, stained with hematoxylin and eosin, and examined by light microscopy.
Immunohistochemistry. Paraffin-embedded sections (4 µm) of abscessed tissues and lungs from calves with bronchopneumonia were adhered to polylysine-coated glass slides, deparaffinized in xylene, rehydrated, and incubated for 10 minutes with 3% H 2 O 2 in methanol to quench endogenous peroxidase. The specimens were washed in 70% alcohol for 2 minutes; in PBS buffer (pH 7.4) 2 times for 5 minutes at 21 C. Digestion was done in 0.1% trypsin (pH 7.8) for 30 minutes at 37 C followed by washing in PBS buffer 2 times for 5 minutes. A 30-minute incubation with 1.5% goat serum CVDLS Davis, W. Health Sciences Dr., PO Box 1770, Davis, CA 91617 (Walker), CVDLS Turlock Branch, 1550 N Soderquist Rd., was used to inhibit nonspecific binding. Rabbit antibody to PO Box 1522, Turlock, CA 95381 (Charlton) , and Chino Valley M. bovis was used at 1:1,000 dilution as the primary antibody Veterinary Clinic, 13180 S. Baker Ave., Ontario, CA 91761 (Petty). to tissue sections for 1 hour at 20 C. Slides were washed 2 A poster was presented at the annual meeting of AAVLD, 1991, times for 5 minutes in PBS buffer and biotinylated anti-rabbit San Diego, CA.
antibody was added (1 drop/ 10 ml PBS buffer) and incubated
Received for publication June 8, 1992. for 30 minutes at 20 C. The specimens were rinsed, washed 2 times for 5 minutes in PBS buffer and incubated for 30 minutes in avidin-biotin complex reagent. d Aminoethylcarbazole e was used as chromogen in 10 minutes incubation. The slides were then washed in running tap water for 3 minutes and counterstained with Mayer hematoxylin for 15 seconds. The slides were washed in running tap water and 2 times in double distilled water and coverslips were applied over crystal mounting medium. Bovine fetal lung tissue culture that had been inoculated with M. bovis was used as a positive control.
Results
Cytologic findings. Needle aspirate smears stained by the Gram method did not reveal any microorganisms. Aspirates stained by modified Wright method showed degenerate leukocytes and numerous minute, pleomorphic coccal forms within the exudate. Bacteriologic results. Culturing of abscesses for mycoplasma was prompted by the negative aerobic, anaerobic, and fungal cultures and the presence of coccal, pleomorphic forms in the modified Wright-stained smears. MycopZasma bovis was isolated from all decubital abscesses and 1 lung. Pasteurella multocida was also isolated from the pneumonic lungs. All milk and environmental samples were negative for mycoplasma.
Gross findings. All calves showed brisket abscesses.
Two calves also had bilateral abscesses on the dorsum of the carpus and lateral aspect of the stifle joints (Fig.  1) . The abscesses were subcutaneous and encapsulated with thick fibrous tissue measuring 12-18 cm in the brisket region and 3-8 cm on lesions in the front and hind limbs. The skin over the abscesses in the brisket region showed multiple abrasions. When opened, the contents had white, yellow-coagulated material (pus). The bones, tendons, tendon sheaths, or joint cavities were not involved. The joint fluids were normal in color and consistency. Two of the calves showed con-solidations of the anteroventral lobes of the right lung. One calf showed serous atrophy of the epicardial fat. All other tissues were normal.
Histologic findings. Sections of the affected regions (decubital abscesses) showed a central eosinophilic coagulative necrosis with fibrous tissues peripherally (Fig. 2) . One liver section had mild infiltrates of neutrophils in sinusoids. Two lungs showed neutrophilic inflammatory exudates in alveoli, alveolar ducts, and bronchial airways. There were areas of coagulative necrosis in the lung parenchyma and mononuclear cell accumulations in the peribronchiolar regions. No other significant microscopic lesions were noted in the remaining tissues.
Immunohistochemistry. Immunoperoxidase staining using rabbit anti-M bovis antiserum demonstrated a large number of M. bovis organisms or cells at the center and periphery of the abscesses (Fig. 3) . Mycoplasma bovis was also demonstrated by immunoperoxidase in 1 of the lungs with bronchopneumonia that was previously negative for mycoplasma on culture.
Field investigation. The calf ranch consisted of 4,500 animals varying in age from 1 day to 3 months. The calves when received at 1 day of age were placed in hutches where they remained for up to 10 weeks. For the first 10 days, they were fed colostrum and electrolytes. When they were 3 weeks of age, their feed was switched to salvaged and hospital milk and grain. The hutches were made of wooden-slat floors 85 cm wide and 150 cm in length. The height of the hutches was 125 cm at the front and sloped down to 105 cm at the back. There was a central horizontal space about 24 cm wide, which allowed the calf to pass its head out for feeding and water. The edge of the lower horizontal board was worn due to rubbing of the brisket against it. There was also hair stuck to the eroded surface of the board. There were no sharp objects noted in the hutches. The owner noted that this condition had been seen for the last 3 years and usually occurred soon after the rainy season (March-April).
Discussion
In this study, we found the unique association of M. bovis with decubital abscesses. The route of entry for M. bovis to these pressure sore areas was uncertain. Because M. bovis can colonize and persist in nasal pas-sages of apparently healthy calves transmission between animals could occur by direct contact.' The pressure sore areas could have been caused by repeated rubbing of the brisket against the anterior horizontal board of the hutches, thus causing abrasions. The lesions on the limbs may have been caused by pressure due to frequent laying (lateral stifle region) and rising (dorsum of carpus), thus rubbing the skin against the hard wooden floor of the hutches. Infection and localization of M. bovis in these areas could have occurred in 2 ways. Infection may have occurred by direct contamination of the devitalized tissues with nasal discharges as the animal attempts to lick these regions. By its invasive property, M. bovis may penetrate the broken skin 5 Alternatively, animals may have had a bacteremia at 1 point and the devitalized tissue created and initiate conducive conditions for the organism to localize, which resulted in abscess formation. A source for M. bovis infection may have been the hospital milk fed to these animals. The reason why M. bovis was isolated and not other organisms is not known. Perhaps other organisms were inactivated by the antibiotics in the hospital milk, leaving the mycoplasma unaffected. None of the calves were treated with antibiotics. Attempts to isolate mycoplasma either from the milk or environment were unsuccessful due to heavy bacterial contamination. Further work is needed to elucidate the mechanism of invasion or host predisposition for this unusual manifestation of M. bovis infection. The observation of minute pleomorphic or coccal forms in the abscess smears stained by a modified Wright method prompted us to suspect and culture for mycoplasma. This demonstrates the significance of a simple routine 1 smear examination as a valuable diagnostic tool.
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